Lithium reduced N-methyl-D-aspartate receptor subunit 2A tyrosine phosphorylation and its interactions with Src and Fyn mediated by PSD-95 in rat hippocampus following cerebral ischemia.
Recently, the neuroprotective effects of lithium against excitotoxicity mediated by N-methyl-D-aspartate (NMDA) receptors have been demonstrated. Since brain ischemia results in NMDA receptor over-excitation and Src family protein tyrosine kinase-mediated tyrosine phosphorylation of NMDA receptor subunit 2A (NR2A) enhances NMDA receptor activity, we examined the effects of lithium on tyrosine phosphorylation of NR2A and its interactions with Src and Fyn (two members of the Src family of protein tyrosine kinases) mediated by PSD-95 (postsynaptic density protein 95 kDa) after 6 h of reperfusion following 15 min of ischemia (I/R), which was induced by occlusion of the four vessels in Sprague-Dawley rats. After abdominal injection of LiCl (2 mg/kg) for 7 days, the data showed that together with the significant decrease in I/R-induced tyrosine phosphorylation of NR2A, the interactions of NR2A with Src and Fyn mediated by PSD-95 were also decreased significantly. However, lithium pretreatment did not alter the total protein levels of NR2A, Src, Fyn and PSD-95. These results suggest that the inhibition of NR2A tyrosine phosphorylation and its interactions with Src and Fyn mediated by PSD-95 may contribute to the lithium-induced downregulation of NMDA receptor function and provide neuroprotection against excitotoxicity.